The Planning of Operating Theatres [Abridged] Sir Thomas Holmes Sellors (London)
The operating theatre is built primarily for the patient, not as a monument to architectural genius nor as an arena for the virtuosity of the surgeon. Any surgical procedure should be carried out under the best possible conditions and this includes as much insurance as possible against the patient suffering any further damage than that of the actual intervention. Though this covers more than infection it is avoidance of infection that is a dominating factor in operating theatre design. During the last few years there have been trends and developments which may well have a profound effect on the design of operating theatre suites and among these are:
(1) The hospital building plan of the Minister of Health.
(2) Introduction of central sterile supply departments (CSSD); sterile packaging; disposable apparatus. (3) Recognition that infection by drug-resistant organisms is an increasing danger.
(4) Recognition that boiling for fifteen to twenty minutes is not a completely efficient method of sterilization. (5) The common knowledge that most units are, by present-day standards, badly designed, inadequate and in short supply.
The shortage of operating theatres in many hospitals is a limiting factor in the turnover. Long waiting lists and delays for surgical patients will continue unless there are enough facilities for the actual operations. The present-day practice frequently shows undue hustle and haste, crowding of long lists and inadequate time for cleaning and servicing the operation rooms. A much larger allocation of theatres to beds is required and it is to be hoped, with the construction of new hospitals throughout the country as envisaged in the Minister's Hospital Building Plan, this point will not be forgotten. It is false economy to attempt to restrict the numbers beyond a certain point. A special committee of the Royal College of Surgeons, under the Chairmanship of Sir Russell Brock, is concentrating on the whole problem at the present time and it is hoped its views, and the views of surgeons in general, will be fully considered by the planning authorities before official blueprints are produced. It is the surgeon, not the designer, who has to work in these units. The bacteriologist has a great influence on the design of any theatre suite. No matter how efficient the ventilating system may be it must pass his tests before it can be accepted as safe. The problems of cross-infection, and of infection in general, are real dangers to surgery and only the bacteriologist can assess the sources of danger. I do not propose to consider the actual design of any particular theatre suite but only to indicate the broad principles on which the design of these units should be based. One of the first considerations is the number of beds to each operating room; we feel that a firm with two surgeons who use 50 to 60 beds should have two operating theatres at their disposal; which is not quite the same as saying 20 to 25 beds per theatre but it should give each surgeon the use of two theatres for two full days each week. This would leave time for emergencies and, above all, for cleaning and servicing, which all too frequently at the present time have to be done on Saturday afternoons or Sundays. The figures would require modification in different specialties and with different needs but, in general, an acute hospital of 500 beds with 250 to 300 surgical patients will require a unit of 10 operating rooms, though whether -his could be sited in one block or whether it would have to be divided would depend on local circumstances. In any case, a small hospital must have at least two theatres.
Site: The site of a theatre unit must essentially be in a cul-de-sac. Whether this is in a separate block or not it should be isolated from the general through traffic of the hospital. There is a feeling that it should be placed somewhere near the accident reception centre which, if the accident services develop, would avoid much unnecessary movement. Though the geography of the individual hospital will determine the location most units should avoid the climatic variations in roof, top floor or basement sites, and a northern outlook, with a reasonable amount of daylight, on a middle floor of the hospital, should be chosen. Wherever the suite is situated it must be readily accessible by lifts or transport specially reserved for patients, staff and supplies.
Space: Having established the unit in a cul-de-sac the entrance should be clearly demarcated by a 'barrier' zone at which footwear, outdoor clothing and the like should be removed prior to dressing in appropriate theatre clothing, without which no one should enter the 'clean' zone of the theatre unit. And from this point a set pattern of traffic flow should be organized with the object of eliminating to and fro movement as far as possible. The routine to be adopted by the porters and other members of the staff who have to enter and leave the theatre several times in the course of an operating list will have to be worked out. It is well known that movement or disturbance increases, out of all proportion, the bacteriological content of the air, as is shown in Fig 1. Not only is adequate working space essential but there is a need for a wide range of ancillary rooms and offices. Allocation of floor space for changing rooms and lavatory accommodation for all grades of staff is essential. Storage for equipment, be it large or small, has to be provided, and disposal and cleaning have also to be considered. Further, parking space for anasthetic apparatus, operating tables not in use and trolleys will be required. It is a universal complaint that there is never enough space for these facilities. The development of CSSDs may solve some of these problems but by no means all.
Size: The size of the actual operating rooms will depend on the type of work carried out. Ophthalmic and ear, nose and throat surgery does not require such a large floor space as would a
major neurosurgical or open heart operation, but for an average general surgical unit 20 x 20 ft or its equivalent area should suffice (19 x 19 ft is too small and does not permit unhindered movement of staff within the theatre). The necessity for special equipment -(heart-lung machines, monitoring apparatus, X-ray apparatus) may require an area equivalent to 24 x 24 ft.
Supplies: Packaging and CSSDs have already altered the work load of the nursing staff. In the future instruments may well be autoclaved on a tray or table top, covered and transported from a basement supply department by a lift used specially for that purpose, and laid on a trolley in the operating room where they are then unwrapped and are ready for use. Steam sterilizers and boilers attached to the operating rooms should be a thing of the past except in emergency. Disposable articles have already demonstrated how economies can be made in running costs and labour, but it is not possible to estimate their final influence. These factors will undoubtedly modify the pattern of work for those within the theatre suite and should allow skilled nurses to become more proficient in the exercise of their true craft.
Ventilation and heating: Adequate ventilating systems contribute a great deal to the comfort and efficiency of the staff. It is regrettable that so little has been done to obtain satisfactory systems that can deliver clean air at a correct temperature and humidity. There are two principles involved: (1) Piston-like ventilation in which air is forced from the top of the theatre in a strong flow and finds its escape below and through the doors. (2) The jet system which drives a turbulent flow of air through the theatre. Far too little consideration has been given to this point but it may well be that if all steam sterilizing is removed from the theatre precincts the problem will be easier to solve.
Transport: Ease of access canot always be combined with the siting requirements and it is the task of the administration to ensure that there are enough lifts and porters available. It is n . . ,E 4 lu.
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undesirable for patients to wait for and be carried in lifts uWed for transporting garbage and food.
Lighting: There is no entirely satisfactory lighting system. Multiple built-in spotlights have their advocates but this is an expensive system and most operating theatres are lit by a single powerful centre light reinforced by portable units. A great deal of research has yet to be done on this subject but if the powers of eye accommodation are not to be tired unduly during a long operating list there should be no sharp contrasts. A blacked-out theatre with a small spotlight on the wound gives such a contrast and has its uses but most people prefer some daylight, which is also welcomed by the staff for psychological reasons.
The best solution would be to have a zone about 9 ft in diameter of moderately bright lighting to include the immediate surrounds of the operating table and to have available more intense spotlighting which could be focused on the actual site of operation.
Ancesthetic room, &c.: The design and planning of aneesthetic rooms varies and no set pattern has been evolved. There is need for an ancsthetic room for induction of the patient; whether it should be a single room attached to each theatre or whether it should be a pre-aneesthetic ward in which the patient is given his pre-medication and kept at rest until the induction, is a matter for for discussion.
After the operation the patient is removed into a post-anwsthetic room near to the theatre where he can recover consciousness under the eye of the ancsthetist before being returned to the ward. In addition there must be a recovery room or bay in which patients too ill to be returned to the ward can remain for twenty-four or forty-eight hours under skilled supervision.
There is no unanimity of opinion as to whether these rooms should be combined or kept separate. Some think that the recovery unit could be combined with an intensive care unit; I think they can be situated close to each other but there should be no question of the intensive care unit, which might contain patients with respiratory and other diseases due to dangerous organisms, being within the theatre precincts. In a small hospital, the recovery ward might serve as a night admission unit so long as the principle of one-way flow is observed. The whole problem of recovery rooms and intensive care units has still to be decided, particularly in relation to the amount of work they will be required to do and the amount that they take away from the general wards.
Miscellaneous: Many additional services have to be considered as part of the working of a theatre suite. Mobile radiological equipment, with appropriate wiring, should be an integral part of the theatre equipment. Built-in radiological units would be a special and individual requirement. Monitoring equipment could with advantage be placed outside the theatre and wired to the necessary points, with communication by telephone. The needs of pathologists for frozen sections and immediate preparation of specimens have also to be included. Finally comes the problem of visitors; clearly the less movement there is the better but a roof gallery does not satisfy all needs nor does closed circuit television. Where a considerable amount of teaching has to be done, it should ideally be carried out in as large a theatre as possible, with as many indirect aids to vision, in the form of mirrors and periscopes, as possible.
The details in any scheme will be determined by individual needs and preferences and by special considerations but I hope that, because theatres and their furnishing are expensive, they will not be the objects of false economy. Many hospitals have long waiting lists for surgery, dictated not by shortage of beds but by shortage of operating theatre time. The theatres of the future should be able to present a steadier and less flurried tempo, in an atmosphere which enhances the safety of the patient to a greater degree than it usually does at the present time.
Mr W N B George ARIBAl (London)
The practice of surgery and the organization of surgical departments is constantly developing and the architectural brief, in its turn, is influenced not only by these changes but also by developments in planning and engineering techniques which primarily affect the physical environment.
The basic requirements of an operating theatre suite, however, have not changed a great deal and, reduced to their simplest terms, they consist of: (1) The provision of a sterile environment for surgery. (2) The arrangement of rooms and equipment so as to enable the personnel using the suite to carry out their work efficiently.
(3) The provision of proper standards of heating, lighting, ventilation and humidity to give suitable conditions for the operating team and enable 'Partner in the firm of George, Trew & Dunn, Chartered Architects
